The reduction of aromatic azo and azoxy compounds has received a good deal of attention, both preparatively and analytically. 1 It proceeds via the hydrazo derivative to the amine or a mixture of two amines when the original azo compound is unsymmetric. Azobenzene undergoes reductive cleavage to aniline with a number of reagents, such as metal±acid combinations and on transfer hydrogenation over Pd. 2 Reductive cleavage of azo-and azoxy-benzenes continues to be used in connection with structural determinations of azo dyes. More recently, Cp 2 TiBH 4 has been reported to reduce azobenzenes to the corresponding amines. 3 Catalytic transfer hydrogenation with Pd/C as catalyst and ammonium formate as hydrogen source has found widespread use in the reduction of various functionalities. 4 This forms a safe alternative to the use of hydrogen gas. We have recently reported the regiospeci®c reductive ring opening of epoxides and glycidic esters under transfer hydrogenation using ammonium formate. 5 In this paper, we wish to report that Pd/C catalyses the reductive cleavage of various azobenzenes as well as the reduction of various oximes to the corresponding amines in moderate yields, using ammonium formate as H 2 source. Table 1 summarizes the results of the reductive cleavage of the N1N of azobenzenes to give the corresponding amines, using 4 equiv. of ammonium formate at ambient temperature. It is to be noted that reducible groups such as Cl and NO 2 also underwent facile reduction under the reaction conditions employed. However, it is remarkable that selective reduction of a C±Cl bond over a C±F or a C±N (debenzylation) bond 6 has been achieved with the present system (Scheme 1).
The reduction of various carbon±nitrogen systems to saturated derivatives with various reducing agents provides highly useful processes for the preparation of amines and related functionalities. 7 The reduction of oximes and subsequent cleavage of the N±O bond to aord primary amines occurs with a variety of potent hydride reagents, including LiAlH 4 .
8 Table 2 gives the various oximes that underwent reduction with 2 equiv. of ammonium formate at the re¯ux temperature to produce the corresponding amines in moderate yields. Further, it is to be noted that C1N has been reduced preferentially over C1C (entries 4 and 5, Table 2 ). The yield in the case of oxime reduction is only moderate owing to the instability of the amines under the reaction conditions, possibly giving other side products. In conclusion, we have shown that the ammonium formate± Pd/C system is a versatile, selective and rapid method for catalytic hydrogenation of N1N and C1N functionalities. 
